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The 2019 Southern Hemisphere stratospheric polar vortex weakening and its impacts
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A rare Southern Hemisphere (SH) stratospheric warming occurred in austral spring 2019 promoting a record strong swing of the Southern Annular Mode
(SAM) to its negative phase for the season. The resulting record negative SAM was the primary driver of the extreme hot and dry conditions over
subtropical eastern Australia in late spring 2019 that, in turn, were conducive for the severe wildfires that occurred at that time. Using a suite of global
analysis and forecasts this study examines the structure, evolution, and predictability of the stratospheric warming and following events. Improved
understanding of interactions between the stratosphere and weather can lead to improved seasonal and climate forecasts.
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weakening resulted in the skillful
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strength of hot and dry forecasts
over eastern Australia for late spring.

1
Jult

T T
Aug1

T T
Sept

T
Qct1

T
Nov1

T T
Dect

1.0
0.8

0.6
0.4
0.2

(a)l Hindcast Skill

NASA
= JMA
= BoM
= UKMO
- = ECMWF
= STAT

4
. 9«.099&
7> "o S@p,

v, 1, 1, v/, v ) 4, 4,
407ca9 (4/4; (4’}2; (0{615 ‘4/6Q,~ ‘@76? (@7 e (@7
~ ‘7)

U %,

Forecast Initialization Dates

Prediction of Sep-Oct-Nov stratospheric winds
from different initial dates for 5 forecast systems,
including the NASA GEOS-S2S.
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